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Of major interest in the design of a thermal protective system (TPS) for entry into Earth’s
atmosphere is the space ship’s required amount of heat shield material for safe passage.
Presented here is the development of mass-estimating-relationships (MERs) used to
predict the amount of TPS material to keep its back face temperature of the ablator below
250°C, which is considered to but the typical maximum temperature an epoxy can
withstand when holding the TPS to its aeroshell. The MERs were developed based upon
FIAT predictions at the stagnation point for a range of possible flight paths that resulted
in the creation of 840 trajectories using DPLR". Variables considered in this MER
correlations included entry flight path angle, entry velocity, ballistic coefficient, heat
load, peak heat flux, and maximum surface pressure. It will be shown that entry flight
path angle and heat load had the greatest sensitivity to required thickness. Multiple MERs
were developed using the PICA™ and one MER was developed for Carbon Phenolic [3].
Accuracy of the PICA MERs to FIAT prediction were within 13% at one standard
deviation (SD), while the Carbon Phenolic MER had an accuracy of 7% at one SD. How
the MERs were created, their modeling assumptions and limitations, and the applicability
of these MERs will be discussed.
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